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(54) POLYIMIDE-METAL LAMINATE AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
poiyimide-metai laminate suitable for the continuous 
production on which a polyimide base and the metal 
layers keep superior bonding properties even when the 
high temperature heat treatment is applied for a long 
time, and a minute working for high density wiring or 
the like in the semiconductor technology can be carried 
out. 

SOLUTION: A metal oxide layer 2 is formed at least on 
one face of a polyimide base 1, and a metal layer 3 is 
formed on the surface of the metal oxide layer 2, and 
the surface roughness of the polyimide base 1 is 0.5-5 
nm t and the thickness of the metal oxide layer 2 is 3-35 
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C r amis jra»J t m *. x mm £ ft i z t tt i 
»ua«n-4fc^*-e*4o 
[0042] 4£, *%mz&tfz>&Rm<?>mwiiftiz 

K$E?tL4<>OT-li4v^^ #£Wlcj:4flWtt:ii±i: 
@Bffl2l#t LTffi^4C:£ *:§6<Ji Ltt^:^ 4 

JUfrWKttft+jei m<OWBIU^J|SJl*JniI"C* 4 C t * 
l»tLT^4Ct«r#||tittf, WRftL^ftO^JR 
l^^J?ii> 5 0 mflT, 9H<li:3-50^m, 
S ?> Uff 4 L<(i3-20^ mT*A4 ^ t 

0. 0 5- 5 0^mi:tl, 

[0 0 4 3]*»Wi:fiv^ ^>y^At±*fc"f4 

4 a* lifcfr-Cli 4 v *«W#*«i^JKMft» t B 
it:<t 5 K7>r ^ a* j8iB1- 4 RJEtt^t^jg 

S*L4 3t*!)tlt3e LTV* 4o tfc, 
*v>T4JR»fl:tt>fW«Ojl**3-3 5 nm^t 
Z>Zt\Zl*)^ 18 0^5 3^^-^51*^1. 0k 
g/cmHi lo, SD^f^cO e - ^aS^Slffi fc* - ;P 
BKtH*4*:tt-f-ittt±U«*:it4afti=ov»rt* 
■fLtS&^-CttJfcv^*, 3 n m*»0»^li&JRStffc!» 

Xkimbti%\*hZx.htiZo 3 5 nm«t *)m^®&\z 
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13 

i!L£SM*ti£0. 5nmHL 5 n m^O** 'M ^ 
tlU 1 8 0T:5 BBOftlft&fcfcv* 

[0 0 4 4] 4fc, gI"/7X7j|i(: 

o 

[0 0 4 5] 

Gttfcfll] *"M 5 K**f7-f /u*t L ruffes 0 

JOWBOrtilUfcfcoTtt, 75X-eJS.Jlfii$itfB 

[03] i:Sti o ftn-^ • 7- • n-^oDCv 

[0 0 4 6] :o^-^j«o»-o*i|5i:iT 
o«tt#^-y7 h (sno 2 ***io»*%) *r 

SU ^ZioJ:^HO^M6, 7 izfl GBK4N) 

n-jMfcfcfc^tifctfV ^ K*#7>f /UA 1 2 £3|£ 
*U «2Sn-/U9*efiLr^X^J!Laa4, ss- 

«U JK£n-;u9'£i&T7^A^lfci) K7AH 

<fc tKAT OtftRS 5-7£4XlO- 3 Pa t 

[0 0 4 7] •/^XvftaS4UJi»3R^X*»ALr 
Efltl. 3PatU DCVAttKO. 2W/cm 2 



(8) 11- 2 6 8 1 8 3 

ma 5-c«ir^=r>^t»ALrEAt 4 x 1 o- 1 p 

aa/:ttit, DCHtrffiKl. 4W/cm 2 tIT 
o«ttft^-y-y h*St*v- Kt LTI 

* 1 5S?raffi\ tfrE^x^ftsifrofcSB^ 1 ; * 

3 K£#7<;UA 1 2±i:BHf 1 5 nmOI TOgJg|£ 

t±7^=f>^Sr^ALTE*t 4 xiO-'Pat Lfc 
tt®T% DCHM&K6. 2W/cm 2 tS^-y-y h 
*«**V- Kt LT«^ftR*BJiMia6* 7X*tl 
10 **ttl 5»Bffv\ ^It2 5 0 nmO®3|&g£ift|EI T 

[0 0 4 8] ft> "f^blM^-fyX^^m^X-fyX 

Ki-fe'fn-mT-UIRcOR^H^Hail (AFM) S 
FA3 0 0 «rfflv>TiB5ELfctC5, 2nm^o/: 0 

^ffo^t:^, 2 nmT^o/: c ^£±fe7^ 
Xv$|i31^ftS^-^gr-0^^ e 7 ^7 
X7aiR^l-SIlf<7)X;N , 7 ^<7)^i!f ^o/:^ 
20 'MS K-ftJRRffcW (I TO) SMftfcftiK ^<0£ 
*»ffc»o£BJt««t*\ =«ffc¥ (tt) »<onu;** 

spuj^asgu jtajattiHBLfctc*, 2. sx 

1 O- 3 n • c mfiofeo 
[0 0 4 9] 7^7^i:j:^«^7L^'f^^ 
K/ITOi (1 5 nm) /SfJf (2 5 0 nm) iS&O 

±l~m<r>Km* v**lfo?Zt.lZ£t)mWfri3 4 /urn 

tUo Zhiz, mnsfciz-o^xj-v^yyizx i» 2 
m m {ig t: / < * - - > ^ t If o r tf - ^Sfcft«56ffl Of*tt 

[0050] cottftoe-^staEtaiftLfct 

1. 0kg/cm<Dte*^U Kfcttl"* 
»*MtKtt*ffo^oe-;i/S»Siii. lkg/cm 
£*L£ 0 4fc, 1 8 0C*«T5 BB»fttttt»*H 

tzo i9«#ffiUliffl«i^as?tiT, ITOBWPICJtl- 

[oo5i] mmm 2 ] 5 *r 

^*2%oB3R«r**Lfcr^=r>^t LfcttWi, 

■ ( 1 5 n m) /S3« ( 2 5 0 n m) 

5^L, S&UHJtfli tB«CVff^7^lcmfl«t 

3 4 ^mt LT^ib 2mm0a(l/<^-->^S:ff^e- 

ffl5ELfct C6 1 . 1 k g/cmC0ia^7Ft> ^<7)* a, J 

50 «T^5BBit»ttl«»«:ffofc«Obr-/uaKlil. 



-8- 



75 

[0 0 5 2] ft, T^*Jfe0l)2<7)y5Xvftl^ffS^ 

it» (i to) aw^tfti), zo&mmtmotmft 

U JfclKttfcJtiBLfcic:*, l. lxio- 3 n-c 

mTAofco 1 8 0X:*ilT5BB#J!httWft* 

[oo53] &mm 3 ] n-oj&sim 5 (omtmm t 

0. 9 3W/cm 2 tLITOII^l OnmtLfctt 

ITOl ( 1 0 n m) /«■ ( 2 5 0 n m) HfSOfcH 

§85 £ 3 4 /i mfc Lt>*> 2 mm(8P^-->^lT 

SMe*«&L*:i£* 1. 0 k g/cmtf)fc**U M 20 
Otf'MS Ki:tt+**v>*»tt*;FLfco ttzs 18 
0 t^TT- 5 B WfttMtRRtfTo fcfcfl tf-ZPSfca 
ttl. 0 k g/cmO^TjrU ft!J!M*U4JV»r41lO«fc 

5HIBWJ!MtR«S:*ltL*:K»Uov*r, 5H*Lr# 

[0 0 5 4] («^!I4) »-O*Ra5UIT0*e 
ft^-y^h (Sn0 2 #*i:5S»%) fcffl^fcfiW 

it. tnt*ft-eft«tfTV\ k/i it> 

TOS (1 5 nm) /flff (2 5 Onm) t$$<7)«jfft 

If 4r 3 4 // m£ LT^<5> 2 mm|i:/^ > y£rfifv> 

**8B£Lfcfc£*l. lkg/cmOf^U m<0 
#'J * ^ KU#t**^**tt*S*Lfco 1 8 0 

1. i k g/cmon&Tpu ini»f*uj3v>rtiniJ»«r 

[0 0 5 5] UmViS) tf'J-M K£#7-f *AfcL 
T> (Ri?^^5 O^mco^^h V-V [iRu • f* 

(ft) fi] ifflv^HJUi, Ultfll tRtftft-eft« 
^^UVlTOi (1 5 nm) /mm (2 
5 0 n m) fllJjfcOMftSrftfi U $ ^ ICHtfeft] 1 fc R 
«U«JB^ 7^CJ: i)£l«<7)I?*£3 4 // nt LT*<b 



#BS¥l 1 - 2 6 8 1 8 3 

7<5 

1 k g/cm<7)fi£^U fBO#'J 4 ^ VlzntZlS^ 
®%&imttZo itz, 1 8 0t;*HTT*5 BPflStStt 
R&*r*JfcLrt:i:C*>, fcf-^SiStil. 2 kg/cm 

[0 0 5 6] ft, ^^HJS0O1 tRCr7X7j!llJf|: 

ftfft (AFM) SFA 3 0 0 ^t1f4c»/:tC^2 

fz, 1 8 0TC*«T^5BH»jfttttWfe***LfcR» 

ttfrotZo 

[0 0 5 7] IXMMU »-OffiSI5tW^7 * 
tHU*ftT^8iS:tTV\ # V >f 5 K/<PM (2 5 0 n 

m ) m&vmmft&imi, $b\z&mmi tra#u* 

#M •} «HE £ 3 4 ^ mfc LT^?> 2 mm«(C/< 

OKft^e-;uaKSrffl^L^tC^l. 3 kg/cm 

tz 0 L*U 1 8 0t*$TPC5 BW»l*tt«gt*ffo 
fcf£<0t?-;u5ft£<i0. 1 k g/cmC9ite*U »D& 
fti: If - ^Sl**«* L < iTl tz 0 
[0 0 5 8] [JtScCT 2 ) m-O^m^ 5 * 
0. 19W/cm 2 tLriTOIW*2nmtL^ 

I TOS (2 nm) X^if (2 5 0 nm) «^<7)«1#: 

Ji^3 4 ^m^: Ui^2mmSi:/^-->^tff^ 

KtaiS&LfctC^O. 8kg/cmOttio/: 0 i 
fc, 18 0r^T^5BiI»ftttl«l«:ffofc«oe 
-^»JS(±0. 1 k g/cm?Mi£^U SD^mff^^:^ 

utf#tt34*ft*ofc 0 it, 1 8 omT5 Bmwm 

*BU«i3 0 a t m%OS^ffi$tL^ 0 

[0059] (jt«« 3 ] m-wmmott&Bti 

4. 7W/cm2 tLtITORf«:50nmtLtH 

I TO® (5 0 nm) /S« (2 5 0 nm) m$L<DW* 
#*ft»L, ^^>t:Hte^li t|SI*U«J»^ I) 
^l?^3 4 /imi: LXfrh 2 mmifSU/^ > y $rff 

»S*ffl3gLfctC^l. 0 k g/craO|tftl), ^ 
v***tt^Sfifc 0 Ltf*U 1 8 01C*jKT-e5BB 
»fttttt»tffofcaoif-/U»»iO. 3 kg/cm 



-9- 



(10) 



#H¥l 1-268183 



77 

fc, 1 8 0C*JIT5 BB»jSttt»**JfcLtR«i: 
Ml/:o *J«IHBi::ti3 4 a t m%oa**ftffi$n 
[0 0 6 01 (JtttffH4) * » J >f 5 Kg*t7<r;i/A*ffi 

^X7|Hx 1 0->PaHTOE*4-CKajMlt 
*UH*#X*»XLTE** 1 . 3Patl, 
DC***K0. 2W/cm 2 r-^Xvftli 1 5fr 

St-b^f 3-*^X*»OIK?-MABl*ft (AFM) S 
FA 3 0 0 tfflv^rff 4ofciC6 9 nm"C*ofc. J: 



75 



70 



5, *ZcOfiKJI^6S^HO^J|^7r*^U * 
^K/ITOi ( 1 5 n m/SS* ( 2 5 0 n m) flJfficO 

3 4 i umtLt*ib2mm*i:^ 

fc 0 ifz, 18 0C*ftT^5Hlllitt!fcttiUfc**ltL 
^:^6> f-;U5»S(±0. 8 k g/c m^HtfcjRU 

[0 0 6 1 ] 





m 






•em 


tfc) 


(kg/cm) 






(nm) 


(nm) 


mm 


180 °C*^T 




NPI 


ITOJftt** 
(SnOHOwtW 


2 


1 5 


0 


1.0 


1.1 


»)2 


NP I 


(Sn0 2 -10wt^) 


2 


1 5 


2 


1.1 


1.1 




t 

NP I 


CSnOt-lOwt^) 


2 


1 0 


0 


1.0 


1.0 




-v 


IT08S£f* 

(Sn0*-5*t9<) 


2 


1 5 


0 


LI 


LI 




NP I 


ITOmfff* 
CSnO,-10»t%) 


2 


2 


0 


1.1 


1.2 




NPI 


ft L 


2 


0 


0 


1.3 


0.1 


ttK0)2 


NP I 


CSnO,-10wt%) 


2 


2 


0 


0.8 


0.1 




NPI 


(SnOHOwt%) 


2 


5 0 


0 


1.0 


0.3 




NP 1 


I TOMB* 
(SnQ 2 -10wt*>) 


9 


1 5 


0 


1.2 


0.8 



[0 0 6 2] 

JS#t&*»WOlD«e-A'»Ki»l. Okg/craH 
±f* 1 , i fc, 18 0 t*&T 5 B WOWftUKS^ 
U*v»T (> e-/uafcSE*t 1 . Okg/c mJ£LLt:«fc 



[H2j *fkw<Qmm#owo%mwim-ti&-kttiw& 

[H3] *ftWO«««:o«j|ofc*«HH:«fflL?* 
1 #'M*K36# 
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19 

2,2' &mmmm cpmm) 
3,3- mm 

5 n-n&mg. 

6 m-o&mm 



(72)n^# m &m 



(ID 1 - 2 6 8 1 8 3 

20 

8 $ipn->w 

9< 9' mmu-n 

10 7-fJWA{K*frK?A 

11 7 -f K5A 

1 2 *'J^ Kg#7-r;UA 



[133] 




(72)n?g# « 

S*n*£#BrfnfcEfH£iI2T§ 1 
E#lt^**5S:#ttl*l 
(72)*9j# Igft 



[Hi] [eg 21 




7DV F^-y'OS^ 



